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ABSTRACT 
 
     In 2007, Glanz et al. published the Nutrition Environment Measures Survey in Stores 
(NEMS-S). The 11-item checklist assessed availability and pricing between healthy and 
less healthy food items available in grocery stores. Based on the 2005 Dietary Guidelines 
for Americans, there was an emphasis on low-fat and low-calorie foods. The tool has 
been widely used to assess the nutrition environment across different settings; however, 
the NEMS-S does not include foods specific to Latino or other ethnic cultures.  As a 
result, the NEMS-S underestimates the presence of healthy food options in Latino stores 
and other cultural stores.   
     The study purpose was to create and test a NEMS-S adaptation that would more 
accurately describe the food environment of Latino grocery stores and have high inter-
rater reliability and test-retest validity. Drawing on literature searches, previous pilot 
research in Arizona, 2009-2012 National Health and Nutrition Examination Survey 
(Centers for Disease Control and Prevention (CDC)) Hispanic consumption frequencies, 
the 2015 Dietary Guidelines, and formative evaluation observations in 24 Latino grocery 
stores, a new instrument was developed and validated. 
     Trained researchers tested the Latino NEMS-S and original NEMS-S in randomly 
selected Latino stores across Iowa (n=42).  On average, stores scored 41.9 ± 7.5 points 
out of 60.0 possible points on the Latino NEMS-S, and 12.0 ± 4.6 out of 54.0 points on 
the original NEMS-S. Two raters evaluated each store independently at time 1 (T1) with 
the Latino NEMS-S.  Inter-rater reliability was assessed from these measures. Test-retest 
reliability was then evaluated by having one rater repeat the store assessment at time 2 
(T2) within 1-2 weeks of T1.  The second rater completed the original NEMS-S at T2 for 
viii 
 
comparison purposes. No significant differences in total store scores were found for inter-
rater reliability or test-retest reliability using paired t-tests (p=0.535 and p=0.746, 
respectively).  The average total scores for the original NEMS-S versus the Latino 
NEMS-S were significantly different (p<0.001). Inter-rater agreement for individual food 
items using Cohen’s Kappa values were high, ranging from 0.82-1.00 (p<0.001).  Our 
findings indicate the Latino NEMS-S is a valid and reliable tool to measure the nutrition 
environment in Iowa’s Latino grocery stores. 
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CHAPTER I 
 
INTRODUCTION 
 
Background 
     Access to healthy foods plays a large role in shaping the diets of individuals and can 
lead to positive health outcomes. The nutrition environment is a broad term used to 
describe the foods available for people to buy or eat (University of Pennsylvania, 2015). 
The nutrition environment is believed to influence eating behavior and plays a role in the 
development of negative health outcomes such as chronic disease and obesity when few 
healthy food options are available (Glanz, Sallis, Saelens, & Frank, 2005). The 
availability of healthy foods in grocery stores may influence dietary behavior through a 
consumer’s knowledge and attitudes towards food, and the opposite can also be true in 
that a consumer influences what is sold in the stores (Cheadle et al., 1991). Higher fruit 
and vegetable availability in stores has been found to increase the likelihood of consumer 
purchase (Martin et al., 2012). In a poor nutrition environment there may be a lack of 
healthy, quality, and affordable foods accessible to buyers (Glanz et al., 2005). If healthy 
foods are not obtainable from grocery stores, then shoppers may struggle to access them 
and therefore will not be able to buy or eat them.  
     To understand the particular food environment of a given store, specific instruments 
such as the Nutrition Environment Measures Survey for Stores (NEMS-S) were 
developed to estimate the healthy foods available. The original NEMS-S survey gives a 
detailed picture of the nutrition environment in grocery stores. However, the measured 
items are based on foods with high consumption frequencies in America that contribute 
high amounts of fat and calories (Glanz et al., 2005).  As such, the NEMS-S food list 
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items do not capture foods eaten by other cultures, such as the Latino population in 
America, nor food items that may be less healthy beyond dietary fat and calories, such as 
added salt, added sugars, or type of fat. 
     The population of interest for this research is those of Hispanic or Latino origin, which 
according to the US Census is considered to be separate from race and can refer to 
anyone of Cuban, Mexican, Puerto Rican, South or Central American, or other Spanish 
origin (Humes, Jones, & Ramirez, 2010). The term Latino will primarily be used in this 
thesis, however the term Hispanic may also be referenced according to the source used.  
     According to the United States (US) Census Bureau, Hispanics are the largest ethnic 
minority and comprise 17.6% of the population in the U.S. As of 2015, the Hispanic 
population was 56.6 million, and is expected to further increase to 119 million by the 
year 2060 (US Census Bureau, 2016). As of July 2015, Latinos were about 5.7% of the 
Iowa population, or approximately 178,620 individuals (US Census Bureau, American 
Community Survey, 2014). A majority (78.1%) of Iowa Latinos are of Mexican origin, 
and 32% of Latinos (in 2014) are foreign-born (US Census Bureau, American 
Community Survey, 2014).   
     Health risks among Hispanics vary based on whether they were born in the U.S. or in 
their country of origin (Abraido-Lanza, Chao, & Florez, 2005).  There are also 
differences in certain health risks among the various Hispanic subgroups.  Overall, 
Hispanics have lower incidence of heart disease and cancer risk than Non-Hispanic 
Whites, yet 23% higher rates of obesity, and 50% higher death rates from diabetes 
(Dominguez et al., 2015). Forty-two percent of Latino adults are obese, while 32.6% of 
Non-Hispanic Whites are obese (Ogden, Carroll, Fryar, & Flegal, 2015). Twenty-two 
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percent of Latino children ages 2-19 are obese versus 14% of Non-Hispanic Whites. 
(Ogden, Carroll, Fryar, & Flegal, 2014).  
     Dietary acculturation for Latino immigrants, which includes the process of adopting 
the dietary practices of the U.S., may have a positive or negative affect on the diet of 
Latinos upon arrival to the U.S. (Satia-Abouta, Patterson, Neuhouser, & Elder, 2002). 
Some studies have found the Mexican influence on the diet for Mexican- Americans to be 
lost within one generation of living in the U.S. (Batis, Hernandez-Barrera, Barquera, 
Rivera, & Popkin, 2011), and a greater length of residency in the U.S. to be linked to 
greater obesity risks, especially for women (Barcenas et al., 2007). Research indicates 
that dietary patterns for Latinos are less healthy when compared to other ethnic groups in 
the U.S., citing reasons such as food insecurity and low availability of healthy foods 
(Ayala, Baquero, & Klinger, 2008).   
     Due to the increasing population of Latinos in the U.S. as well as their higher risk of 
some chronic diseases, it is important to attempt to address these health concerns in order 
to improve health and reduce disease burden. One essential factor is to know what the 
nutrition environment is like in the Latino grocery stores in terms of the healthy and less 
healthy food and drink options available. In order to effectively measure the nutrition 
environment for the Latino stores, it is necessary to have a tool that contains the foods 
relevant to the Latino culture. The overall goal of this research was to create a Latino 
adaptation to the NEMS-S that would provide a valid and reliable method to gather 
information on whether healthy, culturally relevant foods are available for the Latino 
population. Increasing the amount of culturally-preferred products available could help 
this population retain some of its traditional dietary foods (Batis et al., 2011).  
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Goals and Objectives 
Goal 1: To create a Latino adaptation to the NEMS-S.  
The overall objective of this goal was to determine foods that are culturally relevant to 
the Latino population. Based on 2009-2012 NHANES frequencies (CDC), previous 
formative research in the Southwest (Winham & Szkupinski-Quiroga, 2013), the 2015 
Dietary Guidelines, and formative evaluations in Latino grocery stores across Iowa, a list 
of suitable foods for assessment was determined for the Latino NEMS-S. The central 
hypothesis was that the Latino population prefers food and drinks that are different from 
mainstream American food consumption choices. 
Goal 2: To test the NEMS-S Latino adaptation for inter-rater reliability in a sample of 
Latino grocery stores in Iowa.  
The objective of this goal was to determine the reliability of the Latino NEMS-S by 
having two raters complete the survey simultaneously in the same store. Scores for each 
item were compared to analyze the level of agreement between two different raters. 
Goal 3: To perform test-retest reliability using the NEMS-S Latino adaptation in the 
same sample of Latino stores.  
The objective of this goal was to determine the reliability of the instrument measures over 
time by surveying stores a second time to assess if the same products were available in 
the stores during both T1 and T2. Availability was compared between T1 and T2 for the 
same rater. The central hypothesis was that the NEMS-S Latino adaptation would score 
high for test-retest reliability. 
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Thesis Organization 
     This research thesis starts with a review of literature regarding the nutrition 
environment, a discussion of methods available to measure the nutrition environment, 
Latinos and health disparities in the United States, how the Dietary Guidelines influence 
this research, and the process of creating the Latino NEMS-S. The next section explains 
the methodology for the study, followed by results.  Finally, conclusions, references, and 
appendices will complete the thesis. 
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CHAPTER II  
 
REVIEW OF LITERATURE 
 
The Nutrition Environment and Health 
     The nutrition environment, also referred to as the eating environment, is said to be 
related to the obesity epidemic because it takes the social and built-in environments into 
account when considering health (Glanz et al., 2005). It recognizes that health outcomes 
are influenced by factors outside the individual by analyzing the foods that comprise the 
options for purchase. The nutrition environment, according to Glanz and colleagues 
(2007), is made up of the consumer and community nutrition environments. The 
community environment includes factors such as how many and the types of food stores 
accessible to residents, while the consumer environment focuses on each individual store 
to measure what items the stores sells, the prices, the environment in the stores, and the 
quality of the foods available for purchase (Glanz et al., 2007). A significant relationship 
exists between the availability of healthy products in grocery stores and the reported 
healthfulness of people’s diets (Cheadle et al., 1991). The availability of healthy foods is 
an important piece in improving both individual and community health. However, 
accessibility to quality healthy foods that meets both dietary needs and preferences can be 
a challenge, especially for those living in rural areas (Bell, Mora, Hagan, Rubin, & 
Karpyn, 2013). The NEMS-S was created due to a lack of valid and reliable measures 
available that were able to quantitatively evaluate this nutrition environment. 
Methods to Measure the Nutrition Environment 
     The original Nutrition Environment Measures Survey for Stores, or NEMS-S, was 
created by Karen Glanz and her research team in 2007. It was designed as an objective 
7 
 
manner to measure the food environment in retail food stores (Glanz et al., 2007). Its 
current version has been slightly updated since it was originally developed. Currently, it 
contains 11 food categories, including fruits, vegetables, milk, ground beef, hot dogs, 
frozen dinners, beverages, baked goods, bread, chips, and cereal (Glanz et al., 2007). The 
products were chosen based on field work, federal agency recommendations for healthy 
foods, and the products which contributed the highest levels of fat and calories in the 
American diet (Nielsen and Popkin, 2003; Glanz et al., 2007). The development of the 
survey was of great importance due to little research in existence that studied the nutrition 
environment.    
     The original NEMS-S was tested for validity and reliability, with a desire to form a 
survey that would be an indicator of both healthy and less healthy foods available in 
stores (Glanz et al., 2007). Importance was also placed on measuring the number, type, 
and pricing of less healthy foods available in stores because consumer dietary choices 
have been shown to relate to accessibility of both healthy and less healthy foods available 
for purchase in stores (Glanz et al., 2012). The data from this study were analyzed for 
inter-rater reliability, test-retest reliability, fresh fruit and vegetable quality, food 
availability, price comparisons, and store type and neighborhood differences. The study 
found the NEMS-S tool to be highly reliable, have high face validity, and show 
applicability in different geographical areas (Glanz et al., 2007). The survey and its 
online training modules are free for public use on the University of Pennsylvania NEMS 
website. 
      In a review of observational surveys used to assess the food stores, Glanz et al. (2016) 
found the NEMS-S to be one of the most widely used tools to evaluate the retail food 
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environment. The US Department of Agriculture’s Thrifty Food Plan is another very 
common method of measurement and easily accessible to researchers (Glanz et al., 
2016). The Thrifty Food Plan, a survey also based in part on the 2005 Dietary Guidelines, 
contains healthy foods that are of minimal cost to consumers since it a product of the 
Supplemental Nutrition Assistance Program (SNAP) (Carlson, Lino, Juan, Hanson, & 
Basiotis, 2007).   
     In the Glanz et al. (2007) review of many of the food environment measurement tools 
used in the research, common items included for assessment are the availability of 
healthy foods and beverages (fruits and vegetables most often seen), quality of foods, 
costs of items based on each food item alone, store differences in price, and comparisons 
of healthy and less healthy foods. Research into the nutrition environment has increased 
with the help of the NEMS-S, as it is an effective tool to score stores for comparison 
across place and time. In spite of the positive qualities of the tool, it has several 
limitations which will be discussed further below. Two of the most obvious flaws are the 
lack of culturally diverse foods, and an overreliance on dietary fat and calories in 
defining healthy versus less healthy food options as the original was based on the 2005 
Dietary Guidelines.  
Dietary Acculturation and Nutrition Trends of Latinos in the United States 
     With immigration comes changes in geographic surroundings, family structure, health 
care, physical activity, and diet (Satia-Abouta et al., 2002). “Dietary acculturation” refers 
to the way in which immigrants adopt the dietary practices of a new culture (Satia-
Abouta et al., 2002). As explained by the California Dairy Council’s Food Guide (2011), 
there are several groups that have been in the United States for many years and have 
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changed some dietary habits, yet continue to keep many of their culturally distinct food 
patterns. These meal patterns can include differences in the actual foods, portion sizes, 
what is considered healthy, and what constitutes a meal (Kerber, Kessler, Wallace, 
Burns-Whitmore, 2014). Traditional foods play an important part in the Hispanic 
culture’s diet and signify an important aspect of measuring the quality of that diet (Kerber 
et al., 2014). For this reason, it may be less adequate to measure any availability of 
healthy food in close proximity to Hispanic communities, and more appropriate to 
measure the nearest availability of culturally preferred healthy foods. It may be beneficial 
to encourage Latinos to keep their traditional health practices, and promote any new 
dietary changes to be those that are healthy practices (Winham & Florian, 2010; Satia-
Abouta et al., 2002).  The presence of Latino stores and their culturally-appropriate 
products are one way to encourage Latinos to retain dietary practices and encourage the 
purchase of familiar ethnic foods.  
     Berry (2005) states that acculturation process involves psychological and cultural 
changes, and its development may last for any amount of time, given that there are two or 
more different cultures present. Acculturation can be divided into a process that occurs at 
the group level and individual level. At the group level the social institutions change as 
well as the culture, and within the individual level an individual’s behavior is modified 
towards the new culture (Berry, 2005). Acculturation is individualized in that each person 
goes through the process at a different rate, does it in a different manner, finds different 
aspects of the new culture more favorable than others, and may experience conflict with 
friends or family over the acculturation styles (Berry, 2005). While the acculturation 
experience may be different for everyone, there are certain common factors that make the 
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shift in culture easier or more challenging. It is simpler if an immigrant has a higher level 
of education, looks physically similar to the residents in the new culture, and lives and 
interacts with others outside their own culture, as this allows the immigrant individuals 
greater ease in adapting to the new attitudes and beliefs (Berry, 2005).   
2015 Dietary Guidelines for Americans 
     The 2015 Dietary Guidelines for Americans (DGA) recognizes the importance of the 
food environment and states that healthy, safe, and affordable food choices must be 
available in order to have the healthy eating patterns recommended. The DGA 
encourages individuals to make healthier food choices, yet keep their own cultural 
preferences in mind so that choosing the healthier foods will be easier to accomplish. The 
guidelines recognize that there are different cultures living in the United States, therefore 
there is flexibility to choose foods appropriate for the culture. The DGA recommends 
limiting calories from added sugars and saturated fats, as well as lowering sodium intake 
(DGAC, 2015).        
     According to the DGAC (2015), a healthy eating pattern includes a variety of 
vegetables (green, orange, red, legumes, starchy), fruits, grains (half being whole grain), 
fat-free or low-fat dairy, and a variety of protein foods. Healthy eating patterns are 
recommended as they are associated with lower risk of health concerns such as 
cardiovascular disease, type 2 Diabetes, certain types of cancers, and obesity (DGAC, 
2015).  
     The 2015 DGA also recommends shifts in eating patterns, such as more whole grains 
(brown rice, whole wheat and corn tortillas), a variety of protein sources (eggs, beans, 
beef, chicken, fish), solid fats to oils (various oils), reduction in added sugars (light syrup 
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for canned fruit, 100% juice), less saturated fats (chicken, lean beef), and lower sodium 
intake (low sodium canned vegetables and beans). It emphasizes consuming more of the 
foods that contain the nutrients of concern, including fiber, potassium, calcium, and 
vitamin D (DGAC, 2015). These nutrients are found in foods included on the Latino 
NEMS-S, in addition to milk, orange juice, fish such as tuna, white potatoes, sweet 
potatoes, and other fruits and vegetables. 
     The 2015 DGA are overall similar in recommendations to the 2005 DGAC (basis of 
original NEMS-S) but do have slightly different emphases. For example, the 2015 DGAC 
no longer limits cholesterol intake. The 2015 guidelines also emphasize consumption of 
100% juice and decreasing foods with added sugar (DGAC, 2015). Based on known high 
consumption patterns of fruit nectars and canned fruits for Latino in the U.S., fruit nectars 
and canned fruits packaged in light syrup/ 100% juice were added to the instrument in 
order to evaluate availability of these products as well as alternate healthier options. Both 
guidelines state the importance of limiting saturated fats to <10% of kilocalories per day 
and choosing lower fat forms of milk and other foods such as meat cuts (DGAC, 2005 & 
2015).  
Food Deserts/Food Security 
     As stated by the Food and Agriculture Organization (FAO), food security is said to 
“Exist when all people, at all times, have physical, social, and economic access to 
sufficient, safe, and nutritious food which meets their dietary needs and food preferences 
for an active and healthy life” (2002). Having the means to get enough food to meet 
dietary needs and food preferences encompasses the ability to have food with nutritional 
value, yet also includes being able to access foods which are culturally preferred (FAO, 
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2002). In the context of this research, it is of concern that the Latino population have the 
ability to live in a state of food security, meaning they have access to safe and nutritious 
foods that meet their specific cultural preferences. Some of this population may have 
preferences no different than the mainstream American culture, however there are many 
who would hold fast to some of or all their cultural foodways. Food insecurity is defined 
as “The household-level economic and social condition of unlimited or uncertain access 
to adequate food” (Economic Research Service, 2016). Those with food insecurity are at 
higher risk for health issues such as high blood pressure or diabetes, as well as have a 
higher risk for developing other chronic diseases (Seligman, Laraia, & Kushel, 2010).  
     Latinos are disproportionally represented in the number of families living in food 
insecurity. Approximately 22% of Latino households live in food insecurity (United 
States Department of Agriculture (USDA), Coleman-Jensen et al., 2014). This is twice 
the percentage of food insecurity as seen in Non-Hispanic White households. 
Approximately 11% of Latino households receive Supplemental Nutrition Assistance 
Program (SNAP) assistance, versus 40% of White Non-Hispanic households (Gray, 
2014), showing a disproportionate usage of SNAP based on the need. Latinos are also 
less likely to receive government support in nutrition programs. Latinos born outside the 
U.S. are less likely to use SNAP (Winham & Armstrong Florian, 2015). This may be due 
in part to lack of knowledge of existing programs or lack of eligibility, but some may also 
fear deportation.  
     A greater number of Latino families live in poverty compared to Non-Hispanic 
Whites. Approximately 23% are in poverty across the nation, compared to 12% of Non-
Hispanic Whites (Macartney, Bishaw, & Fontenot, 2011). Looking at Iowa in particular, 
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the population and poverty level of Latinos varies depending on geographical location. 
As would be expected, it appeared as if counties with a greater population of Latino 
residents contained more Latino stores within them. The Iowa counties with the highest 
number of Latino stores visited in this research were Story, Woodbury, and Marshall. 
Poverty rates of Latinos in these counties are 33.6%, 24.8%, and 20.2%, respectively (US 
Census Bureau, 2016). This means many of these families may be considered food 
insecure.  
     Latinos are more apt to be surrounded by food advertisements for less healthy foods, 
which may negatively affect their dietary patterns. Low-income Latino neighborhoods 
have more advertising for fast foods compared to higher income white neighborhoods. 
Their schools are also more likely to be closer to a convenience store or fast food 
restaurant (Bridging the Gap and Salud America, 2013). There are approximately only 
one third the number of grocery stores in Latino neighborhoods than in others (Kann, 
2014), which likely results in less access to healthy foods. Low-income Latino families 
spend a significant amount of money on foods that are more calorie dense, including 
those with more sodium, fat, and carbohydrates (Cortes, Millan-Ferro, Schneider, Vega, 
& Caballero, 2013). This may contribute to the previously mentioned health disparities 
such as higher obesity rates. 
Ecological Model 
      The NEM-S Latino adaptation was created using the principles of the Ecological 
Model (Croyle, 2005). This model, as shown in Figure 1, is unique in that it focuses on 
several levels of influence on an individual. Its basis is that an individual’s health 
behaviors are influenced by varying factors, including the individual’s own thoughts and 
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beliefs, genetics, social relationships, neighborhoods, institutions, and governmental 
policies (Croyle, 2005). The levels of influence are at the intrapersonal, interpersonal, and 
community levels. The intrapersonal focuses on individual characteristics that influence 
behavior, such as knowledge and beliefs (Croyle, 2005). The interpersonal focuses on 
primary groups, including cultural groups, and the community level concentrates on 
social networks within a culture (Croyle, 2005).  
 
Figure 1. Ecological Model (Croyle, 2005; Smedley & Syme, 2000). 
 
     In this research, the purpose of creating a Latino adaptation to the original NEMS-S 
was to be able to gain a more accurate picture of the healthy food options available in the 
Latino grocery stores. This is of high importance in order to ensure that healthy foods are 
available to the customers who frequent these stores. Without healthy foods stocked in 
the stores, consumers are not able to make more healthful purchases even if they wanted 
to do so. Put simply, people cannot be expected to make healthy food choices if there are 
none available. This concept fits into the community aspect of the model that describes 
the food establishments present, and what resources (healthy foods) are or are not 
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available for the Latino population to purchase. Also as part of the community level, the 
presence of Latino stores in a town depends on the population of Latinos in the 
geographic area. It is a reciprocal relationship in which the characteristics of residents 
influence the type and number of stores present in a neighborhood.  
     Although this research focuses on the community aspect of the Ecological Model, 
there is also importance in emphasizing the intrapersonal level by examining the 
knowledge and beliefs of the individuals who purchase foods in the stores. Currently 
there is little research that demonstrates nutrition knowledge and eating habits of the 
Latino population, or specifically Mexican Americans (Sharma et al., 2008). Further 
research is needed to gain an understanding in this area. 
Necessity for a Culturally Appropriate Tool 
     While not intended to capture foods outside the typical US diet, the NEMS-S was 
created to provide an accurate picture of the food environment for all communities and 
assess whether stores have what is considered healthier and less healthy versions of 
foods. The 2005 DGA were the basis of the original NEMS-S. At this time, the emphasis 
was on lowering dietary fat intakes. These comparisons are reflected in the healthier 
versus less healthy food options on the NEMS-S, e.g. low fat versus regular hot dogs. 
The food environment is an important measure due to its effects on the childhood and 
adult obesity epidemic and potential long-term health effects (Glanz et al., 2007). Lower 
rates of obesity have been associated with a higher prevalence of grocery stores and 
healthy foods (Morland, Roux, Wing, 2006; Wang, Kim, Gonzalez, MacLeod, & 
Winkleby, 2007). The NEMS-S captures the top foods eaten in America, including hot 
dogs, milk, fruits, vegetables, bread, cereal, baked goods, juices, meats, and frozen 
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dinners. This sounds appropriate for a typical American, yet it is unknown how many 
Latinos in America share these tastes in food. This is the question of concern: What 
culturally unique foods set this group apart, and what is the ease of access to these foods? 
Some research has been done on this, yet none has provided a complete picture of the 
food environment. There is little evidence available that provides information about the 
healthy food accessible to Latinos (Edmond, Madanat, & Ayala, 2012). Little is also 
known whether Latino food stores offer a healthy or non-healthy food environment 
(Edmond et al., 2012). According to interviews conducted with store owners/managers in 
Iowa Latino stores (n=33), many customers who shop in the tiendas are from Spanish 
speaking countries such as Mexico, as 30 out of 33 stores identified that 50% or more of 
customers are Latino. Store owners also said that part of their identity includes eating 
traditional foods and/or dishes from their own culture that are available at the Latino 
grocers (personal communication, 2016). This is why it is important to respect this 
cultural difference and use a culturally sensitive tool to measure the food environment. 
Gaps this Study Will Address 
     Previous researchers have taken the original NEMS-S and modified it by adding foods 
specific to study their own particular target population. The NEMS-S has been modified 
for places such as Toronto (Lo, Minaker, Mah, & Cook, 2016), Paraguay (Gartin, 2012), 
Brazil (Martins et al., 2013), Milwaukee (Khan, Calloway, Maida, & Rakel, 2012), and 
Texas (Gloria & Steinhardt, 2010). The adaptations for Brazil and Texas could be 
considered similar to the current Latino NEMS-S in that specific Latino tropical fruits 
were added. The NEMS-S Brazil adaptation was tested for validity and reliability, and 
has added cultural items such as oils and cheese. However, its evaluation focus placed 
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high consideration on the amount of processing the items went through when considering 
healthfulness (Martins et al., 2013). The Texas NEMS-S adapted instrument contains 
culturally specific items such as beans, rice, and cheese and tested high in reliability and 
validity (Gloria & Steinhardt, 2010). However, this instrument may be more practical for 
Latino stores in Texas specifically, as it contained items that were not found in Latino 
stores across Iowa, such as whole wheat hot dog buns.  
     Another adaptation, which changed various foods on the survey to reflect the culture, 
was done in Paraguay (Gartin, 2013). These researchers did find food deserts, and noted 
there were two distinct groups of shoppers in the study community. Some shoppers 
bought groceries locally, which were cheaper but had much less variety, while other 
consumers spent more money and went further away to get a greater variety. There was a 
trade-off for shoppers to decide which was more important. These findings suggest that 
the presence of food deserts may be linked to lower socioeconomic status (Gartin, 2013). 
Research has also been done on availability of fruits and vegetables in African 
American and Latino neighborhoods in Chicago, using a list of 25 commonly consumed 
fruits and vegetables from the USDA (Grigsby-Toussaint et al., 2010). Researchers found 
that stores in each of these neighborhoods typically carried fruits and vegetables specific 
to their culture, but carried less than 50% of common ones (Grigsby-Toussaint et al., 
2010). 
      In the review by Glanz (2016) of completed food retail studies, the NEMS-S and 
USDA Thrifty Meal Plan were most commonly used tools.  Most of the studies reviewed 
came from the United States, United Kingdom, Canada, and Australia. There appear to be 
few adaptations that adjust for a culture with different food tastes. The current Latino 
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NEMS-S includes foods based on the 2015 Dietary Guidelines as well as the formative 
evaluations completed in Iowa Latino stores.  In this sense, the instrument was grounded 
in observations of the markets and foods that are available should a consumer wish to 
purchase them. 
Innovation of Latino NEMS-S 
The innovation of this research in creating the Latino NEMS-S is that it is attempting 
to create a valid and reliable culturally sensitive survey that measures the true food 
environment of Latinos. Previous studies have adapted their own surveys to get a 
measure of the food environment, but it is unknown how accurate the data collected from 
these surveys would be if validity and reliability are not tested. It is unknown if those 
tools are truly measuring what they intend to measure and if the results would be 
generalizable to the larger population of Latinos. This Latino adaption is meant to be a 
high quality instrument, one that addresses feedback, and is tested prior to the finished 
product. The survey will also be “user friendly” since the adaptation will be readily 
available to print and use whenever needed, with detailed explanations on the instrument 
to prompt the rater. The survey will also be easy to modify in the future if needed, as 
nutritional guidelines may change and cause need for survey revision.  
     This research can also be considered innovative because it measures more healthy 
foods than just fruits and vegetables, as most tools do. The diet in every population 
consists of more than fruits and vegetables; therefore it is necessary to have an indication 
of other healthy options available in foods such as meats, dairy products, and breads.  It is 
hoped that this culturally sensitive tool will motivate other researchers to create their own 
culturally sensitive version of the NEMS-S since there are multiple ethnicities in the U.S. 
19 
 
CHAPTER III 
 
METHODOLOGY 
 
Development of the Latino NEMS-S Tool 
Early Latino NEMS-S prototypes 
     Between 2008-2010, Drs. Seline Szkupinski-Quiroga and Donna Winham developed a 
modified NEMS-S that reflected the Mexican, Mexican-American food preferences in 
metropolitan Phoenix (Winham & Quiroga, 2013).  Based on review of the literature on 
dietary acculturation, Mexican foodways, interviews with store owners, and frequency 
analysis of 2002-2004 National Health and Nutrition Examination Survey (NHANES) 
data on Hispanic food consumption, several major changes were made to the original 
NEMS-S (Winham & Quiroga, 2013).  Latino fruits and vegetables, lower fat cheeses, 
whole wheat tortillas, lean cuts of beef, and chicken were added, and the categories for 
lower fat frozen dinners and baked goods were replaced with Mexican versions of these 
food items, e.g. enchiladas for roast turkey (Winham & Quiroga, 2013).  
     This version of the Mexican NEMS-S was used to collect data from 34 Latino stores 
in 2010 in metro-Phoenix. However, these stores were heterogenoeus ranging in size 
from large super mercados, to “dollar” stores, to medium, and small tiendas (Winham & 
Quiroga, 2013). During preliminary data analysis, the researchers decided that the small 
heterogeneous sample rendered inter-rater and test-retest reliability untenable, and no 
further analyses were done with these data (Winham & Quiroga, 2013). While the 2010 
prototype was well grounded in the literature, food consumption research, and 
ethnographic field work, the applicability of the modified instrument was never fully 
tested or evaluated with an adequate sample (Winham & Quiroga, 2013).  
20 
 
     In late 2014, Dr. Winham was asked to develop the Latino NEMS-S by the Iowa 
Department of Public Health (IDPH) for pre and post assessment of store interventions as 
part of the Hispanic Healthy Retail initiative.  This joint project with the University of 
Iowa focused on increasing fruit and vegetable product placement in targeted market 
areas.  Although the Mexican NEMS-S prototype existed, it had not been fully tested, and 
was based on 8-year old research.  Unlike Arizona, the number of Latino markets in Iowa 
was much smaller.  No data existed on their contents, and a comprehensive list of Latino 
markets was unavailable.  
     To develop a revised instrument, it was necessary to start over with a new review of 
literature, analysis of the 2009-2012 NHANES frequency consumptions for Hispanics, 
examination of Latino food market trends, and an examination of a pilot sample of Latino 
markets. The instrument went through a pre-testing development stage in 2015.  During 
formative evaluation in April-June 2016, food items were removed or added based on the 
testing of the instrument in stores.  In July-August 2016, the revised instrument was used 
to collect data for inter-rater and test-retest reliability. 
Latino NEMS-S Iowa Prototype Instrument 
     The formative evaluation stage of research to view the items stocked in the Latino 
stores proved crucial for gaining insight on food categories to include in the survey. A 
rationale was written to give greater detail and explanation as to why certain foods were 
added, including factors such as nutritional content and ties to the Latino culture. To help 
determine what foods are considered healthier versions, the 2015 Dietary Guidelines 
were consulted. 
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     The Latino NEMS-S instrument retains many of the characteristics of the original 
NEMS-S survey developed by Glanz et al. (2007). The original version included 11 food 
categories. During development of the adaptation, subsequent changes were made during 
store planning and formative evaluation based on the background research for foods 
likely preferred by Latinos. Table 1 shows the food categories for each stage of 
development of the Latino NEMS-S, beginning with the original NEMS-S.  
     Table 2 shows the Latino adaptation categories used for inter-rater and test-retest 
reliability. The bolded items are the additions to the survey. During formative evaluation, 
the categories of hot dogs, frozen dinners, baked goods, bread, baked chips, and cereal 
were removed because most stores did not have these items available. The original 
NEMS-S ground beef and beverage sections were modified to reflect the unique 
characteristics of the stores but were still included. Beefsteak was added as it is more 
common than ground beef. It is ground fresh from cuts specified by the customer at the 
time of purchase.  Beefsteak categories were difficult to distinguish without asking the 
butcher. Due to this limitation in being able to identify the cut of meat available in the 
store as a result of lack of signs and language barriers, the survey was simplified to ask if 
lean (≤10%) and regular (>10% fat) beef are available rather than having raters identify 
specific cuts. Chicken was added to the meat section as chicken provides an additional 
source of lean protein. It compares the lean option of chicken breast with the regular 
version of legs and thighs, which are higher in fat with the skin. Eggs were added because 
they are a low-cost protein, although no item was compared with them as a less healthy 
option.    
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     Categories added to the Latino version included eggs, canned fruit, canned vegetables, 
beefsteak, chicken, fresh and frozen fish, canned fish, fruit nectars, tortillas, canned 
beans, dry beans, rice, cooking oils, and solid fats. Latino fruits and vegetables were 
added to the form to account for the differing popularity of certain ones that are not 
necessarily typical fruits and vegetables in American grocery stores. Other justifications 
for included items appear in the Latino NEMS-S Rationale. 
Table 1. Evolution of Food Categories Included in the Latino NEMS-S Adaption. 
Original NEMS-S 
Categories 
Pilot Latino NEMS-S 
Categories 
    Final Latino NEMS-S      
     Categories  
Milk Milk+ UHT Milk  Milk + UHT Milk 
 Eggs  Eggs 
Fresh Fruits Fresh Fruits  Fresh Fruits 
 Latino Fresh Fruits Latino Fresh Fruits 
 Canned Fruits Canned Fruits 
 Frozen Fruits  
Fresh Vegetables Fresh Vegetables  Fresh Vegetables  
 Latino Fresh Vegetables Latino Fresh Vegetables 
 Canned Vegetables Canned Vegetables 
 Frozen Vegetables  
Ground Beef Ground Beef   
Beefsteak Beefsteak/Ground Beef  
Chicken Chicken 
 Fresh and Frozen Fish Fresh and Frozen Fish 
 Canned Fish Canned Fish 
Hot Dogs Hot Dogs  
Frozen Dinners Frozen Dinners + Mexican 
Frozen Dinners 
 
Baked Goods Baked Goods + Mexican Sweet 
Bread 
 
Beverages Beverages + Juice Nectars+ 
Water 
Beverages + Juice Nectars+ 
Water 
Bread Bread   
Tortillas Tortillas 
Chips Chips  
Cereal Cereal   
Canned beans Canned beans 
 Dry Beans Dry Beans 
 Rice Rice 
 Cooking Oils Cooking Oils 
 Solid Fats Solid Fats 
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Table 2. Latino NEMS-S survey items and relevance to the 2015 Dietary Guidelines.  
NEMS-S 
Latino 
Categories 
Healthier Option Regular 
Option 
2015 Dietary Guidelines 
healthy eating pattern 
Milk + UHT 
Milk 
Skim or 1% Whole; 
2% 
Fat-free or low-fat dairy 
Eggs White eggs, brown eggs  None Variety of protein foods 
Fresh Fruits Bananas, apples, oranges, grapes, 
cantaloupe, watermelon, pears, 
peaches, strawberries, honeydew  
 None Fruits, especially whole fruits 
Latino Fresh 
Fruits 
Papaya, mango, pineapple, 
guava, plums, grapefruit, other 
banana plantains  
 None Fruits, especially whole fruits 
Canned Fruits Water, light syrup, 100% juice  
Pineapple, guava, cherries, 
mango, fruit cocktail, peaches 
Heavy 
syrup 
Fruits, especially unsweetened or 
no-sugar-added versions 
Fresh Vegetables Tomatoes, lettuce, carrots, 
cabbage, cucumber, sweet 
peppers, corn, celery, broccoli, 
cauliflower 
 None Variety from all subgroups 
Dark green/red/orange broccoli, 
carrots, tomatoes 
Latino Fresh 
Vegetables 
Tomatillo, onion, chilies, white 
potato, squash, avocado, 
radishes, jicama, cactus pad, 
spinach, sweet potato, plantains 
 None Variety from all subgroups 
Dark green/red/orange: spinach, 
tomatillos 
Starchy: Potato, corn, jicama 
Canned 
Vegetables 
Low sodium vs regular 
packaging 
Corn, green peas, cactus, mixed 
vegetables, green beans 
Regular 
packaging 
Variety from all subgroups 
Dark green/red/orange: mixed 
vegetables, cactus, green beans; 
Starchy: corn, peas 
Juice +  
Juice Nectars + 
Water 
Water, 100% juice,  
Healthy: Fruit Nectars 
Alternate: Mineral Water 
Coca Cola 
Alternate: 
Sugared 
soda 
 Limit added sugar consumption to 
<10% kcals 
Beefsteak Sirloin Tip 
Alternate: top round, flank 
steak, lean ground beef (≤10% 
fat) 
Bottom 
Round 
Alternate: 
short ribs, 
regular 
ground 
beef 
(>10% fat) 
Variety of protein foods 
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Table 2 continued 
Chicken Fresh chicken breast or white 
meat 
Alternate: frozen 
Fresh legs 
& thighs 
(dark meat) 
Alternate: 
frozen  
Variety of protein foods 
Fresh and Frozen 
Fish 
Fresh tilapia, cod, salmon, 
catfish, mojarra, other fish 
Alternate: frozen 
 None Variety of protein foods 
Canned Fish Sardines  in tomato sauce; tuna 
and sardines in oil; tuna and 
sardines in water 
 None Variety of protein foods 
Tortillas Healthiest : yellow and white 
corn 
Healthy:100% whole wheat or 
whole grain 
Flour 
tortillas 
Grains, at least half of which are 
whole grains 
Canned beans Healthiest: Low sodium whole 
canned beans 
Healthy: Whole canned beans 
Refried 
beans 
Variety of vegetable and protein 
foods: Legumes 
Dry beans Pinto, black, mayocoba, red  None Variety of vegetable and protein 
foods: Legumes 
Rice Brown rice, white parboiled rice  White long 
grain rice; 
Alternate: 
Jasmine 
rice 
Grains, at least half of which are 
whole grains 
Cooking Oils Extra virgin olive oil, olive oil, 
canola oil, vegetable oil, corn oil 
 Lard Oils; limit saturated (<10% 
calories) and trans fats 
 
     Although cheeses, pan dulce, frozen fruits and vegetables, and organic foods (eggs, 
fruit and vegetables) had been examined in either the Arizona Mexican NEMS-S or our 
pilot versions during formative evaluation, these items did not test well during formative 
evaluation and were omitted from the final testing version. Foods were not included in 
the revised survey if they were unavailable at a majority of stores, considered a seasoning 
rather than a main ingredient, were difficult to assess for nutrient content by observation, 
or were not considered healthy by the 2015 Dietary Guidelines.  
 
25 
 
Identification of Iowa Latino Markets 
     Prior to testing the Latino instrument, one of the first steps in Spring 2015 was to 
develop a working list of known food markets or outlets that offered Latino foods and/or 
located in areas with high numbers of Latinos. Using business and online directories, as 
well as with the assistance of Iowa State University Extension and Outreach employees 
working in specific counties across Iowa, store names, addresses, telephone numbers 
were entered in an Excel file. The North American Industry Classification System 
(NAICS) code was included since it differentiates stores by their type and services, e.g. 
convenience store, supermarket, restaurant.  
     The working Latino store list continued to evolve based on field work, internet 
searches, and telephone calls to prospective businesses prior to assessment.  Restaurants 
that sold food products, Latino markets that sold general merchandise, primarily Asian 
markets that serviced high Latino clientele, and Latino bakeries were eligible for 
formative evaluation.  Many of the store/market classifications required direct 
observation as Iowa business classifications did not always match the current store’s 
business type when the research team arrived.   
     Prior to the field sessions to visit stores, the research team did not know what to 
expect for the size of stores.  In general, the assessments were to focus on the smaller 
tienda or corner store market. The store classification criteria to define the stores of 
interest was a modified version of the “corner store” category from the Food Trust 
organization. Their definition included stores with less than 2,000 square feet, four aisles 
or less, and only one cash register (Sandoval, Karpyn, & Aquilante, 2012). Upon 
observation during formative evaluation, Latino stores were highly variable in their 
layouts, mix of products sold beyond foods, and restaurant/take-out food availability.  We 
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excluded stores with more than two cash registers in the food sales area. Only one large 
Latino supermarket was observed due to having seven cash registers and a full line of 
Latino groceries. It was utilized as a training store for raters, but not included in our 
evaluations. No other stores were ineligible for the study based on their size. The list of 
Latino food markets was updated as the field team discovered stores that were closed, 
repurposed, and new ones by observation or word-of-mouth in the towns.  
Rater Training 
     Prior to the start of data collection, eight graduate and undergraduate members of the 
Winham research team received extensive individual and group training on the data 
collection protocol at differing times in Spring 2016.  All researchers completed ISU 
Human Subjects Protection certification.  Trainees read the original NEMS-S 
development article (Glanz et al., 2007) and completed the online NEMS-S training 
modules. The modules explain each of the food categories for the original NEMS-S, 
instructing future raters on proper procedures for choosing the preferred items to look for 
and then properly documenting the foods on the form. The average time to complete the 
NEMS-S training for grocery stores is 200 minutes (University of Pennsylvania, 2013). 
Trainees completed the original NEMS-S at three different chain grocery stores in Ames, 
IA for practice.  Group debriefing and review sessions helped clarify questions and 
procedures for the original instrument. Since the Latino NEMS-S adaptation follows a 
similar protocol, it was important for raters to be trained on the simpler instrument first. 
     In addition to the original NEMS-S training, a Latino NEMS-S protocol was created 
to provide extra guidelines for researchers completing the Latino survey. It includes 
information such as explanations of added foods to the survey (e.g. tortillas), ideal time to 
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visit stores, potential oddities that could be found in stores, etc. A picture reference, or 
glossary, was also created to give raters more familiarity with fruits and vegetables that 
could be present in the stores that were not necessarily found in a typical American 
grocery store. Feedback was given by experienced raters or the lead professor. 
Phase I - Formative Evaluation 
     The formative evaluation stage proved critical for creating the Latino NEMS-S form. 
The information gained from the 32 stores in this stage allowed researchers to evaluate 
how adequately the then-current Latino NEMS-S “rough draft” could assess the products 
in Iowa’s Latino grocery stores. After visiting the stores, several layout and product 
changes were made to the form based on availability and packaging of items in stores.   
     Stores visited in the formative evaluation stage were chosen based on proximity to the 
college campus in terms of travel time. To complete the survey, teams of two to four 
raters visited stores and collectively completed one survey to identify the foods available, 
noting brand, size, variety, etc. During this period in the project, the Latino store list was 
modified to include stores available for the research project. Stores were taken off if 
found to be too large or small, not fitting into the classification of a Latino tienda (did not 
sell Latino foods), or non-existent. Some verification of store existence was done by 
phone; however, much was done by making a visit to the given address of the store. 
Throughout all phases of store visits, stores were typically surveyed together with others 
in the same and surrounding towns. During the field sessions, three additional stores were 
located and added to the master list of Latino stores in Iowa.  Seven store locations were 
found to be closed.  Seven markets declined to participate during the formative evaluation 
process. There were an estimated total of 81 Latino stores in Iowa at the end of Phase I.    
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     The completed store list was randomized into two categories in order to define the 
stores before Phase II or the official instrument testing portion of the study. Forty-five 
stores were randomly selected for reliability testing. The first randomized group included 
25 of the 32 stores visited in the formative evaluation, and the second randomized group 
comprised of 30 remaining stores from the list that had not been visited. A list of 
alternate stores was created in the case that stores chosen were not open for business or 
refused to be a part of the study. Figure 2 shows the process of creating the store list for 
the study. 
Phase II - Data Collection 
     Phase II included data collection for inter-rater reliability during the first visit to stores 
(T1) and test-retest during the second visit to stores (T2). During field sessions, if a 
selected store was not open or did not want to participate, an alternate store in the same 
geographic area from the master store list was selected if available.  If not, then an 
additional store was added based on geographic proximity to other stores being surveyed 
in the region. Data collection was not completed at two stores because of police activity 
at one, and unwelcome circumstances at another. From the data gathered, two stores were 
removed from the final analyses. One was not open during T2, and the other did not wish 
to take part in the study. This left a total of 42 stores for analyses on inter-rater reliability 
and test-retest.  
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Table 3. Overview of Primary Evaluation (T1) and Secondary Evaluation (T2)  
 T1 T2 
Purpose Inter-Rater Reliability Test-Retest; Compare  
Original and Latino NEMS-S 
Rater 1 Latino NEMS-S Latino NEMS-S 
Rater 2 Latino NEMS-S Original NEMS-S 
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Figure 2. Protocol for Creating Store List for Data Collection 
 
 
 
Created comprehensive list of Latino grocery 
stores in Iowa for the study 
(N=81) 
Excluded (N=15) 
 
Did not meet eligibility 
criteria (N=1) 
 
Declined to participate 
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Found to be closed (N=7) 
 
 
Phase I: Formative Evaluation in Latino 
stores 
    
Additional changes made to 
Latino NEMS-S form and 
scoring guide 
 
 Created Master Store List 
for Phase II (T1&T2) 
(N=55) 
Selected stores for 
Formative Evaluation 
(N=32) 
Randomized stores from 
Formative Evaluation 
(N=25) 
Randomized stores not visited 
during Formative Evaluation 
(N=30) 
Excluded (N=2) 
Did not want to be part of 
study (N=1) 
Not open during rater’s visit 
(N=1) 
Data collection for T1 
and T2 (N=42) 
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Figure 3. Phase II Data Collection Procedures for Rater 1 (R1) and Rater 2 (R2)     
                 during Visit 1 Inter-Rater Reliability (T1) and Visit 2 Test-Retest (T2).  
 
 
First Store Visit (T1) 
     Data collection for reliability testing began in June 2017 and proceeded as follows: 
Teams of two raters visited a store. Permission was asked from store owner to complete 
the survey. Both raters then completed the Latino NEMS-S survey separately, not 
interacting with one another while in the store. Raters walked through the store, writing 
down items on the survey as either being present or not present. Approximate time to 
T1 (N=42) 
Complete data entry 
and scoring for 
stores 
 
 R1  
Latino NEMS-S 
T2 (N=42) 
R2  
Latino NEMS-S 
 R1  
Latino NEMS-S 
 R2  
Original NEMS-S 
Analyze store data 
(N=42) 
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finish was 30-50 minutes per survey. Surveys were then checked for completeness by a 
member of the rater team after visiting the store. If a rater failed to mark an item on the 
survey, the data was coded as “Missing” and not included in analysis. The data from each 
rater was entered into SPSS by an independent research team member who had not 
completed the specific survey.  
Second Store Visit (T2) 
     T2 was completed at that same store either one or two weeks after T1. In this instance, 
two raters again visited a store. One member completed the Latino NEMS-S again, while 
the second completed the original NEMS-S instrument. The rater completing the Latino 
NEMS-S had to be one of the two raters who had initially surveyed the store at T1. In 
addition, during T2, a team member would speak with the store manager, owner, or 
worker in order to ask specific questions about the store. The inquiries were asked in 
Spanish or English, depending upon which language the store owner preferred to speak 
with the researchers. These questions allowed researchers to gain an understanding for 
how store owners selected foods for the store, where they buy their foods, the background 
information of the customers, and to obtain prices on specific items that were not 
typically marked in stores. Approximate time to complete the Latino NEMS-S was 30-50 
minutes, and 10-30 minutes for the original NEMS-S. Just as in T1, surveys were 
checked for completeness and then entered into SPSS by an independent team member. 
Development of Scoring System (Appendix C) 
     The original NEMS-S was scored based on points assigned for availability (0-30 
points available), quality (0-6 points), and price (-9 to 18 points), with a maximum total 
of 54 points (University of Pennsylvania, 2007). This scoring system was adapted by 
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researchers to fit the Latino NEMS-S measures. Due to increased number of items to 
score, the highest potential score for the adaptation was 60 points. The new scoring 
system also awarded points for availability (0-52 points available), quality (0-6 points), 
and prices (0-2 points) of foods. However, scoring for price was not emphasized due to 
the fact that most stores did not post prices for items such as fresh produce, meats, drinks, 
and other refrigerated items. If prices were not available, the healthy and less healthy 
items could not be compared, and therefore not able to be scored based on price. For 
these reasons, only 2 points are possible for price (in the milk measures) with the Latino 
NEMS-S scoring, versus 18 possible points for prices on the original NEMS-S. Also 
included in the Latino NEMS-S scoring guide were additional availability points if a 
certain number of brands or types of items were present in the store such as fresh fruits 
and vegetables, beans, oils, and canned fish. For example, when at least three types of 
cooking oils or more than three brands of canned whole beans were present, an extra 
point was given in each of these sections. This awarded a higher score to a store as it 
gave customers more options and/or catered to the different cultural preferences of the 
clientele.  
     The 2015 Dietary Guidelines were considered when adjusting the scoring system. 
More points were given for items such as low sodium canned foods, whole grains, fruits 
packaged in 100% juice as well as 100% juice beverages, and lean cuts of meat. The 
Latino NEMS-S- scoring guide also differs from the original NEMS-S scoring guide as 
no negative points were given to foods (E.g. if the cheaper item was the less healthy food 
option) so that the healthy items available in the stores would not be discounted due to 
less healthy items also being available. The scoring guide is available in Appendix C.  
34 
 
Data Analysis (Analysis for inter-rater reliability and scoring of stores) 
     Data entry and analysis were completed using SPSS version 23.0 software (IBM, 
Aramonk, NY). Cohen’s kappa was used to determine inter-rater reliability between rater 
one and rater two with the Latino NEMS-S on T1 to the stores. Kappa was also used to 
assess the differences between T1 and T2 to the stores. Rater one’s total score from T1 
was compared to the same rater from T2, measuring test-retest. To measure differences 
between raters for specific items, kappa was calculated for each of the measures. 
     Scores of all stores were totaled for each measure, as well as a total overall score that 
would give an evaluation of the food environment. Both the original and Latino versions 
of the survey were scored by two members of the research team. The total scores were 
averaged to obtain a composite score for the store. Paired t-tests were completed to 
compare differences in total store scores between raters.  
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CHAPTER IV  
 
RESULTS 
     A total of 55 Latino grocery stores in Iowa were randomly chosen for data collection 
out of a possible 81 stores on our master store list. Two stores were excluded in the final 
analysis as previously explained, while others were not visited due to other factors such 
as time constraints. This resulted in survey completion of 42 stores for validity and 
reliability measures. Table 4 includes a list of the Iowa cities and towns visited for data 
collection, and also shows the percentages of Latinos in each county. The highest 
percentages of Latinos shown below were in towns where multiple stores were visited 
(E.g. Crawford, Buena Vista, and Marshall Counties). 
Table 4. Latino NEMS-S locations of data collection, counties, percentages of     
               Latinos in each county, and number of stores visited in each location.  
City/Town in Iowa County Latinos as a % of 
Total Population 
Stores Visited  
West Des Moines Polk 8.2% 1 
Des Moines Polk 8.2% 6 
Davenport Scott 6.4% 2 
Waterloo Black Hawk 4.2% 3 
Sioux City Woodbury 15.7% 4 
Iowa City Johnson 5.5% 1 
Clive Polk 8.2% 2 
Muscatine Muscatine 17.5% 1 
Denison Crawford 27.4% 3 
Storm Lake Buena Vista 24.6% 3 
Ottumwa Wapello 10.5% 3 
Marshalltown Marshall 20.7% 4 
Osceola Clarke 12.0% 2 
Tama Tama 8.5% 1 
Eagle Grove Wright 10.5% 1 
Columbus Junction Louisa 16.2% 3 
Humboldt Humboldt 3.9% 1 
Clarion Wright 10.5% 1 
                                                                                            US Census Bureau, 2015       
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     The highest percentage of stores visited was in Northwest Iowa (31%), followed by 
Southeast (29%), Central (21%), and the Northeast (19%). Three stores in Southwest 
Iowa stores (Council Bluffs) were not included in the pool for randomized selection due 
to the extensive geographic distance from Iowa State University.  
     Table 5 shows inter-rater reliability and test-retest kappa scores for individual fruits 
and vegetables. Table 6 includes inter-rater reliability and test-retest kappa values for 
many of the other healthy food options available, milk, juice, tortillas, meat, fresh/frozen 
fish, beans, rice, canned fruits and vegetables, and canned fish. For inter-rater reliability, 
and for test-retest the values ranged from 0.82 to 1.00 (average p-value <0.001). 
Agreement for raters was high, as was consistency in identification of products available 
between T1 and T2.  
     Using paired t-tests, the average summary scores for the 42 Latino stores during T1 
were 41.8 ± 7.6 for Rater 1 and 41.8 ± 7.6 for Rater 2, (correlation coefficient = 0.962; 
p=0.535). For test-retest summary scores, no significant differences between T1 mean 
score (41.82 ± 7.6) and T2 mean score (41.94 ± 7.5) were detected (correlation 
coefficient = 0.951; p=0.746).  The average score T2 score for the Latino NEMS-S was 
41.9 ± 7.5, while the original NEMS-S was 12.0 ± 4.6. Latino NEMS-S scores ranged 
from 10-55 out of the 60 points possible, and original NEMS-S scores varied from 0-18.5 
points out of the 54 possible. 
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Table 5. Inter-rater reliability and test-retest validity values for fruits and   
               vegetables on the Latino NEMS-S (n=42 unless otherwise noted). 
 Inter-Rater Reliability Test-Retest Validity 
Type of Food % Agreement Kappa % Agreement Kappa 
Fresh Fruit 
Bananas 90.48 0.94 78.57 0.86 
Apples 100.00 1.00 90.48 0.94 
Oranges 95.24 0.98 88.10 0.92 
Grapes 95.24 0.98 92.86 0.96 
Cantaloupe 95.24 0.98 85.71 0.90 
Peaches 95.24 0.98 95.24 0.97 
Strawberries 100.00 1.00 95.24 0.98 
Honeydew Melon 100.00 1.00 100.00 1.00 
Watermelon 100.00 1.00 78.57 0.83 
Pears 95.24 0.98 95.24 0.97 
Plantains 90.48 0.95 95.24 0.97 
Papaya 90.48 0.95 78.57 0.85 
Mango 95.24 0.98 80.95 0.87 
Pineapple 90.48 0.94 85.71 0.90 
Guava y 87.80 0.91 85.37 0.90 
Plums 95.24 0.98 100.00 1.00 
Grapefruit 95.24 0.98 95.24 0.97 
Other Banana 95.24 0.97 95.24 0.98 
Fresh Vegetables 
Tomatoes 100.00 1.00 100.00 1.00 
Lettuce 85.71 0.90 88.10 0.92 
Carrots 95.24 0.98 90.48 0.93 
Cabbage 85.71 0.90 90.48 0.93 
Cucumber 95.24 0.98 85.71 0.89 
Sweet Peppers 88.10 0.92 85.71 0.89 
Corn 95.24 0.97 85.71 0.90 
Celery  90.48 0.95 95.24 0.98 
Broccoli 100.00 1.00 95.24 0.97 
Cauliflower  100.00 1.00 100.00 1.00 
Tomatillos  95.24 0.97 100.00 1.00 
Onion  100.00 1.00 95.24 0.98 
Chiles  95.24 0.98 90.48 0.95 
Potatoes  90.48 0.95 80.95 0.87 
Squash  95.24 0.98 90.48 0.95 
Avocado x 90.00 0.92 72.50 0.82 
Radishes  95.24 0.97 76.19 0.86 
Jicama y 92.68 0.95 82.93 0.90 
Cactus Pad  85.71 0.90 80.95 0.87 
Spinach  100.00 1.00 100 1.00 
Sweet Potato  95.24 0.97 90.48 0.93 
x Means of 40 stores. y Means of 41 stores.  
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Table 6. Reliability values for food measures of Latino NEMS-S (n=42) 
 Inter-Rater Reliability Test-Retest Reliability 
Type of Food % Agreement Kappa % Agreement Kappa 
Milk  100.00 1.00 92.86 0.95 
UHT Milk y 90.24 0.95 92.68 0.95 
Eggs  97.62 0.98 78.57 0.85 
Meat/Fish 
Lean Beef  100.00 1.00 90.48 0.95 
Chicken  100.00 1.00 90.48 0.93 
Fresh Fish  95.24 0.98 88.10 0.92 
Frozen Fish  95.24 0.98 88.10 0.92 
Beverages 
100% Juice  88.10 0.92 88.10 0.92 
Nectar Juice  92.86 0.96 95.24 0.98 
Tortillas 
Corn Tortillas  100.00 1.00 100.00 1.00 
Whole Wheat 
Tortillas  
95.24 0.97 90.48 0.95 
Beans 
Low Sodium 
Canned Beans  
95.24 0.98 95.24 0.98 
98-100% Fat-Free 
Refried Beans  
95.24 0.97 95.24 0.98 
Dry Beans  100.00 1.00 100.00 1.00 
Rice  
Brown Rice  95.24 0.97 95.24 0.98 
Parboiled Rice  90.48 0.94 90.48 0.95 
Canned Fish  100 1.00 100 1.00 
y Means of 41 stores.  
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CHAPTER V 
DISCUSSION 
     The Latino NEMS-S scored high in inter-rater reliability and test-retest among the 
raters in all stores. Kappa values between 0.81-1.00 are classified as “almost perfect 
agreement” by Viera and Garrett (2005), and all kappas tested on fruits, vegetables, and 
healthier foods scored at or above this level. These high kappa scores are consistent with 
the results from the original NEMS-S when it was developed and tested in 85 stores in 
the Atlanta metropolitan area (Glanz et al., 2007). The original NEM-S inter-rater 
reliabilities kappa values for availability of foods was between 0.85-1.00, and for test-
retest ranged from 0.73-1.00 (Glanz et al., 2007).  
     The high kappa values in the current study were expected for inter-rater reliability, as 
raters were all trained on the original NEM-S survey via the online training, studied the 
Latino NEMS-S protocol manual created by the Iowa State research team, and practiced 
collecting data in Latino stores during the formative evaluation stage of survey collection. 
This gives evidence that the training procedures for the Latino NEMS-S provide the 
information necessary to complete the survey accurately.  
     The high kappa levels for test-retest indicate that the instrument is reliable over time. 
Latino stores are not highly variable in the products they offer each week. These stores 
typically carry similar foods. This indicates that if a rater completed the survey at a store 
of interest, the foods available at that one visit would be fairly indicative of the foods 
typically available in the specific store.   
     The test-retest values were also expected to rate high as researchers typically visited a 
grocery store on the same day of the week for T1 and T2 and at a similar time of day. 
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Data were not analyzed for prices of food items as many stores did not have items 
marked, therefore this aspect was not able to be compared. Frequencies of availability 
and product quality of individual food items will be done in the future. 
     Although the scoring systems for the Latino NEMS-S and original NEMS-S are not 
directly comparable due to a different number of maximum points available, the scores 
for the Latino NEMS-S resulted in higher point totals than the original NEMS-S due to 
the fact that the survey included more items specific to the Latino stores. It provides an 
adequate measure of the whole nutrition environment in a store as it measures the 
availability of not only fruits and vegetables (fresh and canned), but also dairy products 
(milk), proteins (beans, chicken, beef, fish, eggs), and grains (tortillas, rice). 
     A large amount of data was collected from Latino stores in this research project from 
the formative evaluations, T1 and T2 visits to stores, and interviews of store managers. 
The qualitative data gathered from store interviews will be reviewed to gain a better 
understanding of the customers who frequent the Latino stores as well as store manager 
purchasing decisions. The food availability in stores is currently being analyzed for 
frequencies and to determine the specific food environment for each store in Iowa. This 
information on food availability will also be used to refine the survey and reduce any 
unnecessary items. In addition to the data gathered for this research project, some of the 
Latino stores were rated another time (approximately five to six months after T2) by 
researchers using the Latino NEMS-S and original NEMS-S, with the goal of comparing 
the differences in amounts and types of foods available between the T1 and T2 visits to 
stores in the spring/summer and the later visits to stores in the fall/winter. Further 
analysis of this seasonality will be done, focusing primarily on produce availability.  
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     The Latino NEMS-S, while created to cater to a minority population, is not intended 
to be used at other ethnic stores, such as Asian grocers. The measured foods are based on 
Latino food preferences and items specifically available in Latino food stores. For this 
reason, it is hoped that this Latino adaptation will motivate other researchers to create 
their own culturally sensitive version of the NEMS-S for other ethnicities. In doing so, 
researchers could use this study as a guide for their own development of a NEMS-S, 
looking at the steps in the process, including survey formation, assessment of stores, and 
data analyzation.  
     While not a variable measured in the current study, it was noted during fieldwork that 
some stores carried food items that were out of date. In order to further improve the 
research, it would be recommended to consider checking applicable items for expiration 
dates, potentially awarding or taking away points for the “quality” just as is done with 
fresh fruits and vegetables. This would include the packaged foods such as canned fruits 
and vegetables, juices, and eggs. This is important to consider for food safety, and raises 
the question whether a food should be considered available if it is past the expiration 
date. 
     Another recommendation for future NEMS-S adaptation studies is to consider who the 
intended rater is to fill out the survey for the stores. The survey may not be completed in 
the manner it was intended if the rater does not have the same background knowledge or 
experience of the research team testing the tool. It is important that the training protocols 
be clear to members outside the research time so that it can adequately reflect the 
nutrition environment of the measured stores. 
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Limitations 
     In creating the Latino NEMS-S, the foods were based upon NHANES frequencies, 
research, and products available in Iowa Latino stores. However, the foods on the survey 
may favor certain Latino backgrounds over other, for instance containing more foods 
preferred by the Latino population from Mexico. Due to little research found to explain 
dietary preferences for each Latino culture, this challenge was unavoidable.  
     Another drawback in data collection was that due to time constraints, stores were 
typically visited the same time and day for the two visits. The stores may have had more 
or less inventory available to rate depending on when they received shipments. 
     The Latino NEMS-S was created based on the Latino food stores in Iowa, and has 
shown to be valid and reliable for these stores. For this reason, an additional limitation is 
that the instrument cannot be assumed to be valid for use in other states. Further research 
would be recommended to ensure that the adaptation would be a proper evaluation tool 
for Latino stores in the US and other countries. Just as the original NEMS-S was used as 
a template for the Iowa State University Latino NEMS-S, this survey can also be used as 
a model for other nutrition environment research with Latino grocery stores in other 
regions. 
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                                                           CHAPTER VI 
                                SUMMARY AND OVERALL CONCLUSIONS 
     Evaluating the nutrition environment is a community level method to increase health 
outcomes in individuals by monitoring the amount, type, and prices of healthy foods 
available for consumers. The Latino NEMS-S, a valid and reliable tool to measure this 
nutrition environment, provides a picture of the Latino nutrition environment and helps 
researchers understand if healthy foods are available that meet the cultural preferences of 
this growing population in the United States. The next step in this research is to analyze 
the food availability in the Iowa stores where data was collected in order to finalize the 
survey based on the items most commonly seen in stores. Also, the Latino NEMS-S has 
been formed to fit the Latinos stores in Iowa. It is unknown if this survey will be 
transferrable to stores outside of the state. Therefore, further research by public health 
professionals would be appropriate to conduct in other states to test if it continues to 
capture the nutrition environment.    
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